Involvement of transcriptional repressor ATF3 in acceleration of caspase protease activation during DNA damaging agent-induced apoptosis.
DNA topoisomerase inhibitors are effective chemotherapeutic agents on several solid tumor cells. They induce a specific signaling cascade that executes an active cell death process (apoptosis), including caspase activation, and the blockage of the signaling is associated with drug-resistance of tumor cells. However, little is known about the initial signal transduction induced by the agents. In the present study, we screened genes that are initially upregulated in caspase-independent manner. We found that the activating transcription factor 3 (ATF3) protein, a repressor of cyclic-AMP responsive element (CRE)-dependent transcription, was strongly induced among CRE-BP/ATF members and subsequently accumulated in nuclei following camptothecin or etoposide treatment. During induction of apoptosis, the accumulation and the nuclear translocation of ATF3 coincided with the activation of caspase protease and were not inhibited by the broad caspase inhibitor Z-VAD-fmk, indicating that ATF3 induction is not a downstream event of caspase activation. When stably or transiently overexpressed, ATF3 markedly accelerated the drug-induced apoptosis and enhanced caspase protease activation. ATF3 strongly downregulated CRE-dependent transcription, while ATF3 did not affect the expression levels of Bcl-2, Bcl-x, or Bax. Our present results indicate that ATF3 plays a critical role in accelerating caspase protease activation and apoptosis. Since CRE-dependent transcription functions as cell survival signaling, ATF3 could control the upstream signaling of apoptosis by repressing CRE-dependent gene expression of cell survival factors.